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PART II
BUSHNELL PARK PUMPING STATION

I. INTRODUCTION

A. AUTHORIZATION AND PAST RIPORTS. = The Bushnell Park Pumping

Station is a part of the local protection works for the City of Hart-
ford, as recommended by the District Pngineer on "Report of Surﬁey and
Comproehensive Plan for Flood Control on the Connecticut River Valley,"
dated March 20, 1937, g proved by the Chief of Engineers, November 29,
1937, end published as House Document No. 555, 75th Congress, 2nd
Sessione The projecet is auvthorized ﬁnder the Flood Control Act ap-
proved June 28, 1938,

B, NECESSITY FOR THN ¥ STATICH. - The construetion of Park

River Conduit will prevemt the overflow of the Park River Interceptor
sewer from discharging into Park Riwvere The Park River Intercepbor
¢ollocts the sewage and storm run off from an area of approximately
. 230 acrese During normal low flow the Park Rivor Intercoptor sowage
will 1ead.to a disposal plemt by wey of the Commerce Street Sewer near
Keeney Lane Pumping Station. Dﬁring heavy runoff, overflow at seversal
points on the Park River Interceptor sewer will occur leading to an
overflow conduit which will discharge at Bushnell Park Pumping Station
into the Park River Conduite. During high stages of the Connecticut and
Park Rivers this sewage overflow will be pumped intc the Park River Con=-
duit.

Although the war cmergency prevents the construction of & per=
mancent pumping station struchure, & tomporary pumping stetion using an
availeble pump from North HMesdows Pumping Station is necessary to pro=-

vide partial protection from natural drdinage during flood periods to
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the vital war industries located in theo drainage ares.

C. CONSULTATION WITH CITY OF HARTFORD, =~ During the design of the

temporary pumping station, con§u1tations were held with officials repre-
senting the City of Hartford and the Flbod Commission of Hartford. The
proposed stationllmyouts were étuﬁiod by them, ad in conference, tho
relative merits of the layouts and the cquipment to be used were discussod
in defail. The design of the temporary pumping station as finally devel-
oped meets with the approval of the Flood Commission of the Ciby of Hart-
ford.

De BRIEF DESCRIPTION OF THE STATION. ~ The temporary station which

will house the pump and other equipment will consist 6f a reinforced con-
erete subsbruchure and a one~story wooden superstructurec.

The War Production Board permitted the use of rail steel rein-
forecing rods aﬁd other smell smounts of critical meterials. One %6minch
yolute pump will be housed in the substructure. The temporary trash rack
will be of woods The inlet structure will be imcorporated in the pormanmb
larger pumping station which will bo built following the war cmergoney and
the small pumping station substructure will be abondoned.

The adopted layout of the temporary pumping station was deter-
mined as being the most economic, and meeting the requirements of pump=
ing the drainage from the area as well as using s minimum of critical mate-

2ialse
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II. SELECTION OF THE SITE



I SELECTION OF THE SIVE

The pumping station is located on the north side and adjacent to
the Park River Conduii at a point qaproximatély 250 feet west of the in=-
tersection of Wells and Hudson Stroetss, This location was choson for the
following principal reasons; first, it is the lowest point on the drainage
erea; second, it is near to the farthest dowmstream Park River intercep~
tor éverflow chamber; third, the location is adapteble for gravity flow

into Park River Conduit and, fourth, it is the most sconomical sitee
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IIT. SOILS INVESTIGATIONS AV D FOUNDATION

Foundetion conditions were determined bv one‘Q—l/E" bore hole,
BH-2%, located as shown on Plato Noe lie - Additional foundation informa-
tion was cbtained from three nearby 2«1/2" bore holes, also shown on
Plate Nos lie Humbers in boring logs on profile shown on Plate No, I are
those of the Providence Soil Clagsification described on the above noted
plate and shown graphically on Plate No. 5 (SeLeform 91)e Soil at timﬁ of*
exploration consisted of 05 fte of topsoil resting over 11 fi. of wvariable
soil graded from gravel to fine silt and clay., Beneath this material is
% fte of soft, red, warved clay, which in turn rgst% upon about 7 ft. of
reddish-brown cohesive glocial tills Beneath the till is shalo end send-
stones

Construction of Park River Conduit has resulted in partisl ex=
cavation of pumping station site. This excavation will be left opun upon
completion of conduit construction to provent the necessity of rehendling
vaste solle

The bottom of pumping station base slab will be féunded upon
firm shale or sandstone after removal of thin upper layer of soft stone.

No foundation difficulties are expectod.
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IVe HYDROLOGY

A, DRAINAGE AREA. ~ The Bushnell Park Pumping Station will serve e

tributary drainage area of 257 acres, in traversed by Park River end exteonds
north snd west from Cepitol Avenue and the Stabte Capitel in Hartford,
Conneoticﬁt to Walnut Stroet and Spring Street, and is bounded on the east
- by Main Street. |

1. Present conditions. = 85 percent of the area (A9 acres) is

fully developed by industrial and commercial interests, end the remeining
15 percent (38 ecres) is park area.

2. Possible fubure conditionss - It is not expected that any

fubyure developmont in this ares will eithor metorially increase tho drain-
age ares contributing fo the pumping station or the rate of run~off from
tho arca.

B SEWER_FACILITIES.

1. Existing sewerss. = The entire area is provided by a sewer

system which drens through the Park River Intercepting Sewer to the present
Pottor Street Pumping Station of the City of Hartford. Tho dry-woather
flow in this sower is diverbted et Commorce Strcot inmto the Connoeticut
River Interceptor through which it flows to the South Mesdows sewage treat-
ment plante A plan of the combined sewer system is shown oﬁ Plate 3.

2« FExisting pumping stetions. -~ 7The existing Potber Street

Pumping Station of the City of Hartford has two 12«inch pumps which hendle
sewage 10w only, and three 2L-inch pumps for storm weter flow, These pumps
are electrically drivens At the present time there are two outlets from
this station to the river, a 56-inoh brick and a 7~foot 6minch concrete

conduite It is proposed to digdontinue the smaller conduit when tho Xeonoy
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lane Pumping Station is constructeds The two lE-incﬁ sewage pumps pump
sewage flow from the East Side Intercepior, through a force main in
Potter Street, into the Comnscticut River Interceptor in Commerce Street
(a sewage line which flows to the South Meadows sewage treatment plant).
When the Connecticut River is high, the storm water flow in both the
East Side interceptor end the Park River Interceptor is pumped to the
river by the three storm water pumps. The capgcity of these pumps falls
off rapidly et heads corresponding to river elevations above 30 mesele
Because of the obsolescence, wérn condition, and poor operating charac-
toristics of the pumps, the Potter Street Station is considered inade=
quate for internal drei nage of the Connecticut River dike project. The
presence of this station may, however, be regarded as an added factor

of safety in the over-all drainage scheme,

3, Future developments, ~ It is improbasble that any future

changes in the existing sewer system vill grestly increase the rate of
run-off from the drainage arecea. The Bushneli Park Pumping Station will
be located adjacent to and on the north side of the Park River Conduit
near the intersection of Elm Street and Hudson Streete During flcod
stages it will pump the combined sanitary and storm drainage from its
tributery area, shown on Plate 1, into the Park River Conduit.

Lis Time of concentration. - A study of the dfainage system

of the ares shows that the probeble time of concentration at the pumping
station would be one hour,

C, CHANGES. - The Gully Brook conduit, which dre ns a tributary

area of approximately 1.9 square miles, will be made tight south of Walnut

Streets A gate is to be placed in the Gully Brook Interceptor at this
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point, and a connection made between the Gully Brook Interceptor and
the Gully Brook conduits During periods of high water the gate in the
Guily Brook Interceptor will be closed and the flow in this sewer from
the ares north of Walnut Street will be diverted into the Gully Brook con-
duite During periods of high water the gate in the Gully Brook Intercep-
tor will be closed and the flow in this sever from the area north of Wal~
aut Street will be diverted into the Gully Brook conduit. The Gully Brook
conduit 1741l be extended across Bushmell Park to the Park River Conduit.
The Park River Intercepting sewer will be comnected with the Bushnell
Park Pumping Station as shown on Plate 3.
A gate will be placed in the Park River Intercepting Sewer at

Main Street. This gate will be.closed during high steges, thercby pre-
venting drainage from the Bushnell Park area reaching the Potter Street
end Keeney Lane pumping stations and iﬁsuring its being pumped by the Bush-
nell Park statione

D. STORAGE. - Natursl surface storage is negligible and it is not
feasible to create 2 basin'for storage of peak’ficws from the tributary

ares which is urban in cheractere

- L0 =
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V. DETERMINATION OF DISCHARGE CAPACITY

Ae.  REQUIREMINTS FQR DISCHARGE_CAPAC#TY, ~ The Bushnell Park Pumping
Station will be of sufficient capacity bto meeb thé following reguirements:
le Discharge the storm run~off from the total tributary drain-

age areas Design criteris aré as follows:

& Runoff caused by a l~hour storm (time of concentration
of this area is approximately 1 hour) with a probable frequency of ocour-—
rence of once in 10 years, occurring in eny month, when pumping sgainst a
head in the Park River Conduit with a probable frequency of occurrence of
onece in 10 years for that month.

be Discharge LO percent of the run-off from a l-hour storm
with a probable frequency of occurrence of once in 10 years, cccurring in
any month, when pumping ageinst a head in the Park River Conduit with &
probable frequency of occurrence of once in 1000 years, for that months

2s Discharge the sanitary sewage from the area (computation
indicates that this quentity is very small, and it would be inconsistent
ﬁith the over-all accuracy of the problem to include it - hence, no further
consideration is given to sanitary sewage flow).

3. Maintain the waterwsurface elevation in the sewers at the
pumping station a2t or below elevation 17 feet above meaﬁ 508 1ev§1, under
condifions outlined in Paragraph 1 aboves

Be RAINFALL. - Monthly reinfell intensity-frequency curves, Plate
6, were drawvn for l-hour storms from the 35 years of record of rainfall at
Hartforde These records are complete for all months except the three winbter
months of December, January, aﬁd February. Reinfall intensity-frequency
values for these months were taken from the reﬁord of 1-hour storms at

Providence, Rhode Island.
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1-hour storm

Month 10=year frequency

: o inches
January O,EEf
February Oelyly*
March Oeli3
April 0653
June ’ . 1020
July 1.50
August 1.15
September 1l.10
October 0476
November 0.52
Decenber ‘ Oe52%

* Reinfall intensity from Providence, R« I., recordss

Ce RUN-OFF COEFFICIENTS. - Coefficients of run=off were assigned

to the drainege ares according to the type of development and the season
as showm in the following table, and a weighted run-off coefficient was

cbtained for each season to be applied to the drainage area as a wholes

Run-off coefficient

: Fully developed : : Weighted
: commercial : : run-off
Season 2 and : Park t coefficient
s industrial H :
! 219 aeres : 38 acres : 257 acres
December : . T :
through H 0680 r . 015 : 0475
April t 3 : ’
May : : : .
and : Ot?o L 0055 : 0065
Novemb er : : . :
June : : t]
through : 0065 H 0030 H 0060
October : .

*
[T T




D. FREQUENGY OF RIVER STAGES. = Monthly stage-freqpepcy curves,
Plate 7, were drawn for the Connecticut River at Hartfofd from the Ll
yeers of records In arder to obtaiﬁ the 10=yenr monthly stage at the
pumping station it was necessary to increase the Connecticut River stage
by an amount corresponding to thele-year monthly. discharge of the Park
Rivers Since dischargs records. of the Park River wefe available only for
the period from Qetdber 1936 to June 1979, inclusive, it was impossible to.
determiﬁe, directly, reliaeble monthly discharge-frequency relations., Run=
off~frequency studies, by months, of several streams tributery to the
Connecticut River had previously been made by this offices. Four of these
streams, whose dreinage areas are similar to the Park River drainage aresa,
were chosen, and.the 10~year wvdues of one=dey and two-day run-off by
months were compareds A discharge=-fremency curve for the Park River
was drawn froﬁ the a#ailable record, and 1lO=year discharge vdues by months
were obteined by comparison with the wval ues dbtéined from the studies on
similar streams. Using the discharge thus ﬁbtaineq, and sterting with
the appropriate Commecticut River stage at the mouth of the Park River
Conduit, backwater computations were madé to the site of the proposed
pumping stations In thé case of the 1000-ysar river stages, the 1000«yenr
Connecticut River stage was arbitrarﬁiy increased Qo5 foot to obtain the

stage in the Park River opposite the pumping station.

Ee REQUIRED.D;SCHARGE'QAEACiTY. = The amount of sanitary sewage from
the area is a negligible gquantity, therefore the reguired discharge capa-
city is based on surface funoff, The run-off from the area was determined
by use of tﬁe formula:

Q=0C1A

| ¢1h5 “‘



Q = discharge from the total dral nage ares, in cefese;
C = the run=off coefficient

I = intensity of rainfall in inches per hour for the l-hour
storm;

A = total drainage area tributary to the pumping station, in
acres.

The following table shows the relationship between the rate of run=-off

snd the corresponding river stago.

ar

1~hre IO“YI'- : ) }
Month : intensity, : Run-off : Run~off . L0% of
: inches 00ePfe : cefese :Stage (ms se ls) :10=yr. run=-off
: per hre - :10=year 1000-year CoefeSe

an
e ]

“w
”» e

s 48 |ws

106 ;140 2% ,8

January : Qe55% f 0.75 12
February : Qo : 0.75 : 25 : 1640 283 ¢+ 3L
March : 0.3 : 0e75 . 83 . 2347 14047 ; 33
April C w3 L 0ws s 102 1 2lo 29 : Ll
May . 0463 o5 ;105 . 1847 22,7 . L2
June , 1420 : 0660 : 185 : 1140 22.0 : Th
July : 1450 L 0460 L ene : 10,0  21.8 : 93
Auguet ; 145 : 0,60 . ool . 8.5 20,8 90
Septeﬁber : 1.10 : 0460 : 170 : 10.0 3544 : 68
Oebober : 0.76 : 0,60 : 117 .: 1240 3%,8 : L7
Novenber Z 0.52 : 0.65 : 87 : 1.0 . Z14% : 55
Decerb er : __0,52% : 0475 : ,100 : 16,0 2549 : Lo

% Rainfall intensity from Providence, R« I., recordse
The values given in the above table are plotted on Plate 1l.

F. REQUIRED.PUMP CAPACITY. = The required pump capacity is deter=

mined by means of the envelope curve, Flate 11ls The required discharge



capadity of the pumps, based on the design requirements used, is as fol=

lowss
River elevatlon Discharge capacity
‘ e SQ‘;.Q . (?a Lige .S..
17 : 155
25 108
35 68

Ga INSTALLED PUMP CAPACITY, ~ The size of pumps to be instdled is

dependent upon several factors. WNaturally, the maximum estimated inflow
is the first consideration. However, flexibility of operation, a factor
of safety to insure mechsnical reliebility, and available or developed
pump sizes also influence the selections The characteristics of the pumps
to be installed for fhe case at hand are gshown on Plate 17. TFor temporary
service during the present-war‘emergency there will be installed only one
56-inch'pump, transforred from tﬁe existing North Mesdows Pumping Station
which is located on the bank of the Comnecticut River north of Hartford.
He OPERATION. ; During periods of lowweter (when Comnesticut River
stage is below elevation 10 mesels) the dry weather flow from the Park
River Interceptor and the Gully Brook Interceptor is carried by the Park
River Interceptor to the Commerce Street sewer and thence to the South
Mesdows Sewage Disposael Plant. If a storm occurs on the area, the diluted
mixed flow will be diverted into the Pérk River Conduit through overflows
'(including one at the Bushnell Park Pumping Station) without treatment.
When the Connecticut River stage exceeds elevation 10 mesels, &
gate'on the Park River Interceptof at Main Street is closed, and the sew~‘
age from the Bushnell Park Area discharges into the Park River Conduit by
gravity at the Bushnell Park Pumping Station. %When the Connecticut River

stage increases so as to back the water level in the sewers at this point

-
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up to elevation 17 mesele, the pumping station will begin tc operates

In the completed project the Gully Brook econduit will Be exs-
tended to and conmected with the Park River Conduit. Provision will be
made for diverbing floﬁ'iﬁ the Gully Brook Interceptor into the Gully Brook
conduit at Walnut Street. A similar arrangement will allow the flow in
the Park River Interceptor to be diverted into the Park River Conduit near
the conduit entrances Such diversion of flow mekes it possible to reduce
the area tributary to the Bushnell Park Pumping Station to that shown on
-Plate l. The Gully Braok interceptor and the Park River Interceptor will

serve to carry all drainags to the pumping station.
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VI. MECHANICAL DE3IIGN

hAe  GENERAL. ~ As noted in the introduction, the equipment for the
Bushnell Park Pumping Station is equipment designed for the‘North Meadows
Pumping Station, ﬁartford, Connecticut; therefor, the following is not an
analysis of design but a statement of performence end oapacities‘to be
expected of equipment already manufactured.

B. FPONP. - Ome %6=~inch pump'is to be installed in this statione
The pump is & vertical, mixed-flow pump of the bottom-suction, horigontal-
discharge, volute type desiged for handling sewage and étorm wﬁter. The
pump was ma1ﬁfactured by De Laval Steam Turbine Company, Trenton, Néw Jer-
seys Test curves for this pump are shown on Plate 18.

Co PUMP_DRIYE. « The pump will be driven by a gasoline engine con=~
nected to the pump through a right angle gear units The engine is of the
hesvy duty industrial type capable of continuously driving the pump at
rated speed under any head conditions developed. it will be mounted on
8 concrete base and direet commected through a flexible coupling to the
right engle gear unit. The engine will be weter cooled by eirculating
City.water at low pressure through the engine cooling jacketb,

Ve RIGHT ANGLE GEAR UNIT., ~ Power will be trensmitted from the hori~

zontal engine shaft through a set of spiral bevel gears to the vertical
pump shaft. The gears are inclosed in & cast iron housing and are supported
on anti-friction, radial thrust type bearings. The entire unit was de~
signed to have a service factor of not less than 1.25 times the maximum
power required to drive fba pump under any condition of head.

Ee SUMP ?UMP. « A sump pump of smell oapecity will be provided for

the purpose of keeping the pump room dry.
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Fo. SLUICE GATE, ~ A motor operated sluice gate will be located in
the grévity discharge- conduite This gate will normally be kept open to
permit water to flow by gravity to the river. It will be closed only
et such times as it is necessary to prevent back flowe

Ge HEATING SYSTEM. - The heating system will consist of a coal fired

forced warm air furnace designed to maintain a temperature of 60°F. in the

engine room with an outside temperature of 0°F.

H, ELECTRIC LIGHTING“SYSTEM. - Electric power for lighting the
pumping station will be supplied at 2h0/120 volts, 2 phase, 5 wire, 60
oycies, A. Cs from the Hartford Electric Light Company distribution system.
The 21,0 volt, 2 phase power wiil operate an electric hoist for the sluice
gate through a separate entrance switchs The lighting system will be
2h0/120 volt, single phase snd will provide for flood lights, interior
lights, conveniencé outlets, battery cherger for the engine batteries, sump
pump and heater blowere All circuits except the hoilst will be fed from
an 8-circuit circuit breaker or switch and fuse panelbdard. The.ﬁdring

will be exposed and of temporary types for removal at a later dates

- 18 -
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VII. STRUCTURAL DESIGN

A. SPECIFICATIONS FOR STRUCTURAL DESIGN.

1+ Generals - The structural design of the Bushnell Park Pump-
ing Stetion has been execﬁted in general in accordance with standard
practices The specificationg which follow cover the conditions affecting
the design of the reinforced conecrete and structural steel.

2¢ Unit weightse.= The following wunit weights for material were

assumed in the design of the strueture:

Water | 6245 pounds per cubic foot
Dry earth : 1.00 " n n "
Saturated earth 125 mo-ooon nooooon
Conerete 150 L u 1 1

Ze Earth pressurese - For comuunbting earth pressure caused by
dry earth Rankine's formula was usede For saturated soils an equivalent
liquid pressure of 80 pounds per sqguars foot per foot of ﬂepth was assumed.

Le Structural steel. - The only structurd sitesl involved is

thet for the steady beam, anchor bolts and some steel for the trash rack.

5« Reinforced concrete. =~ In general, all reinforced concrete

was designed in accordance with the "Joint Committee on Standard Specifi-
cations for Conerete and Reinforced Concrete" issued in Jenuary 1937.

ge Allowable working stresse - The allovable working

—

"stresgs in concrete used in the design of the pump house structure and con-
duits is based on a compressive strength of 3,000 pounds per square inch

in 28 days.

- HO -



be Flexure (QQ). -

Extreme fibre stress in compression
Extreme fibre stress in compression
adjacent to supports of continuous or fixed beams or rigid
fraMeSesssevsscosssnsnsscosasasoresnstncsrstonsasosocshsses
ce Shear (f). -
Beams with no web reinforcement eand
without special anchorage..}..;q....f..........i.o........
Beams with no web reinforcemént but
with specisl anchorage of longitudinal steelsesveesssvcoes
Beams with properly designed web rer
inforcement but without special anchorage of longitudinal
5500 leraserrssarssnrronertnrnrcserncerscaarscartrorreresye
Boams with properly designed web re-
inforcement and with special ancharage of longitudinal
§5901avoseenvrrccssronsotetocioasorssssotcirtrcrrascnrroes
. Footings where longitudinal ﬁars‘
have no special anchorage......n..q............-,....?;...
Footings where longitudinal‘bars
have special ANCNOraZGessssorscseessrssosessssssossessons
de  Bond (u). =
In beams, slebs, and one way footings

Where special anchorage is provided

Ibse per sqe ine

800

900

60

20

180

270

60

g0

200

250

The above stresses are for deformed bars.

@e Bearing {f.). =

There & conereote member has an area
at leaigt tirice the area in bea.ring;.-n.......-.....o......

- 50 e
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fo Axial compression (fg)e =

Columns with lateral tieseoesss L50
ge Steel stresses. =

TENSiONesesosscsassanansseossns 24,000

Web reinforcementerssnsessnrenes 21y, 000

he Protective concrete covering., =

Type of members Minimum cover in inches
TNEErior $1ab8oeeesscssacraccsoscasossssosasesssessonss 1-1/2

Interior beamSescaacssssessssccenssessvsvancssssccnsens 2

Members poured directly against the groundeessecsssssss L

Members exposed to earth or water but poured ageinst forms 3
For secondary steel, such as temperature and spacer steel, the
+ above minimum cover may be decreased by the diameter of the temperature

+

or spacer steel rods,

Be BASIC ASSUMPTIONS FOR DESTIGN. -

la  Superstructure. - The superstructure is to be of frame

construction, designed to withstand a wind load of 20f per sq. ft. on

the exposed vertical projection of the roof emd walls smd a 20f snow load
on the horizontal projection of the rcof. No actual design computations
were made for this framing. A typical mobilization type of roof stress,
the truss slightly modified to suit the required span, was used. Spacing
of the Lrusses is 3' O" center to center. No crane of any kind is pro-
videds Should it become necessary to move eny of the heavy equipment, a
temporary A~frame will be erccted as needed. All timber used is of 1200#

per sqe inch grads.

2 Substructure., =

a.' The substructure is to be of reinforcsd conerebe. It

- 5] =



;a so located that the south wall of the substructure is in contact with
the north wall of the Fark River Conduit. Openings in the Park River Con-
duit had previously been provided for connseting this pumping sfation to
the conduite The pumping station will be founded on rocke It was there-
fore assumed in the design that all dovmwerd ve?tical load, except the
dead weight of the base slab, will be taken on the perimeter walls. The
walls end base slab, however, being designed as & monolithic structgre
vith walls hinged at the top and continuwous with the base, uplift was as-
sumed to be uniformly distributed over the entire base. For the trans-
verse section at right angles to the Park River conduit, the hydrostatic
pressure for'the pump room wall adjacent to and in contact with the Park
River conduit ﬁall was assumed to be of half the intensity of that against
the opposite walls. This assumption seemed feir in view of the close con-
tact between station and conduit walls.
be The coutinuous frames were investigated for the con-

dition of loading of a hydrostatic bsad from Elev. 1,50 to Eleve 17.0,
the walls being designed for saturated earth pressure to Elev. 17.00 and
for dry earth pressure from Eleve 17400 to grados

| Ce .The floor beams have been assumed as simply supported
@ d are designed to carry dead load, the equipment loads (plus 100% ime
pact) and live load at 200# per-sq. fte from the part of the floor not oc=
cupied by machinerys The floor slaeb is designed tg carry the equipment
loads plus & uwniform load of 300f per sq. ft. on the remeining floor area.

2 Intake structure and trash rack chamber, = The intake struc~

ture and trash rack'chamber will be built integrally with the pumping sta-

tion substructure. In the design, the chamber in back of the trash rack

-



was designed as qontinuﬁus with the pumping station, while the chamber in
front of the trash rack was designed as e closed rectangular sections

lie  Discharge. = The station is built so that its south wall
is in direet contact with the north wall of the Park River conduit. When
the Connecticut River is ab normal stage, discharge takes place‘directly
into the ?ark River conduit through an open sluice gates When the Connec~-
ticut River reaches Elev. 17.0, the sluice gate will be closed end pumping
will take place into the Park River conduit through the pipe opening
previously provided.

5  Zrash rack. - The trash rack consists of wood slats 2" x 8",
5" center to centers Tt ig designed to revolve ébout e L' in dismeter
steel pipe at its upper end. Its normal position will be out of the water
and horizontel, one end being supported by the steel pipe and the other
end suspended from a steel cable operated by a small hoiste The lower end
of the trash rack is weighted down with sufficient steel to pravent flota=-
tion when the trash rack is down.

6, Stairways and ladders. = A concrete étairway leads from the

engipe room floor to the pump room. Cast iren steps seﬁ into the concrete
.prqvide access to th; trash rack chamber.

7« Steady beams ~ A steady beem is reguired to support the shaft
from the right angle gear unit to the pump. The beam is made up of 2«10inch
steel chennels connected with babtten plates and lattice bars to form e
stiff horizontal girders The compoﬁent parts of the steady beam are bolted
together throughoute Riwveting was not considersd necessary because of the

temporary nature of the station.

Ce ARCHITECTURZ. =~ The present design of the Bushnell Park Pumping

1-5\5-



Station iﬁ for a temporary structure only. Ibs purpose is to provide pro-
. tection for important industries during the war emergency. A permanent
station of a much greater capacity is to be built in the future after
which this station will be abondenede For this reason, a temporary wooden
superstructure was deemed sufficient for the present purpose. The super~
structure was therefore designed of wood framing, mobilization type, with
enough architectural treatmentto meke the buiiding harmonize somewhat with
its surroundings. Heat, supplied by & hot-sir furnace, was provided at
the request of the City of Hartford since the City expects to have a guard
on duty at the station at all times. 'The houselis 28t Q" by 29t 6" and

is provided with a main entrance door end a service doore The interior of
the building is lined with gypsum to meke it fire-resistant. The roof
consists of 1 1/? inches of gypsum plank covered with asphalt shingles.

The walls have drop siding exterior finishe

- 514__



VIili,. CONSTRUCTION PROCELURE



VIII. CONSTRUCTION PROCEDURE

A. SEQUENCE OF OPERATIONS, = It is expected that the pumping, in-

let conduit and appurtenant structures will_be completed in 60 calendar
days af'ter receipt by the contraétor of notice to proceeds The entire
structure, pumping station and inlef conduit may be constructed at the
éame time. Control of eny flow of water through the existing Park River
conduit opening at the pumping stetion will be maintained by the contrac-
- tor %o eliminete flooding of the site during construction.

Be CONCRETE CONSTRUCTION.,

1. Compesé?iqn of‘conorete. - The conerete will be composed of
cement, fine aggregate,‘coarse.aggregate and water so proportioned and
mixed as to produce & plastic, workable mixtures All conerete will be
Class A except the base slsb which will be Class Be Class A concrete
will have an average compressive stress of not less than 3400 lbs. per
squera inch in accordance with a standard 28-dey test. The average com-
pressive stress for Class B concrete will be 3000 lbs. per square inch in
accordance with a standard 28~day tests Concrete will be tested by the
Central Concrete Laboratory, Mount Vernon, N. Y.

Be Qement. - Geﬁent will be tested by the Central Con~-
crete Leboratory and résults of thesz tests shall bs knowm before the
cement is used. Portland cement of a well~known end acceptable branch
will be used throughout,

- Fine ageregete. ~ Noturd sand will be used as o fine

aggregate. The aggregate will be subject to thorough analysis, including
magnesium sulphate soundness tests, and tests made on mortar speclmens

for compressive strengthe



cs Coarse aggregate. - Washed gravel or crushed stone of

required sizes will be used as coarse aggregate. It will consist of hard,
tough and durable particles free from adherent coating end will be free
from vegetable matter. Only a small amount of soft friable, thin or
elonéated particles will be alloweds The aggregate will be subject to
accelerated freezing and thdwing tests md to thorough analysis, including
magnesium sulphate tests for soundnesse

de  Yeters = The amount of water used per bag of cement
for esch batch of concrete will be predebormined; in genéral, it will be
the minimum amount necessary to produce a plastic mixture of the strength
specifieds Slump tests will be required in accordance with the specifica-
tionsa

Ce Field Control.

2. Storage. - The concrete components will be stored in
o thoroughly dry, weather-tight and properly ventilated building. The
fine and ocoarse aggregates will be stored in.such a manner that inclusion
of foreign material will be avoided. ‘
be . Mixinge = The exact proportions of all materials in
the conerete will be predetermineds The ﬁixing will be done in sapproved
mechanical mixers of a rotating type, aﬁd there will bs adequaté facilities
for accurate measurement snd control of each of the materials used in the‘
concretes, Mixing will be done in batches of sizes as directed and samples
will Be taken for slump tests and for compressive strength tests. Ine
spectors will at all times supervise and inspect the mixing procedure.

S Placings ~ Concrete will be pleced before the initial

set has occurreds Forms will be clean, oiled, rigidly braced and of ample

i “l t+



strength._ Concrete poured direct;y against the ground will be placed on
clean damp surfaces. Mechaniecal vibrators will be used and forking or
hend spading will be applied adjacent to forms on exposed surfaces o
insure smooth, even surfaces. The location of vertical and horigontal
construction joints as well as contraction end oxpasnsion joints, and the
location of water stops are indicated on the drawings. .The lccations of
construction joints are tentative and may be changed to guit conditions
in the field, Before placing concrete, all reinforeing stesl will be
inspeoted and pouring of the concrete will be supervised and directed by
Government inspectors. Adeﬁuate precantions will ﬁe taken if conerete is
to be placed in cold or hot weather.

Ce  STRUCTURAL STELL CONSTRUCTIONs - The only structural steel

construstion involved iﬁ the Bushnell Park Pumping Station will be in the
steady beam and the small amount of steel required in connection withthe
wooden trash rack.

le« Steady beams =~ The steady beam consists of 2-10 inch steel
channels tied together with lettice bars and batten plates to make a
stif f horizontal girder whiéh will provide necessary sidewise support for
the vertical shaft, Bolting will be uwsed throughout, both because of
sase of erection and becauss of the temporary nature of the construction.

2; Trash rack. = The trash rack is of wood, consisting of 2"
x 8" slats 5" center to center. A small ampunt of stesl plate is used at
the top to provide a bearing for the rack., An additional amount of steel
plate is used at the botbtom of the screen to provide sufficient weight
against flotation. The upper end of the rods will turn on a L" diameter

steel pipe set into the conerete walls of the trash rack chamber,
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De  CONSTRUCTION PERIOD. ~ A study of hydrographs of ths Connec-
ticut River plotted from data recorded by the United States Weather
Bureau from 1917 to 1938, ; total of 22 consecutive years, shows that
the majority of the floods at Hartford occur in the spring months of
March, April and May. Any rise in the stage of the Connectiout is re-
flected in & rise in the stage of Park River at the Bushnell Park Pump-
ing Station site. The ground elevation at the site of the Pumping Sta-
tion is about 23,0 mes.le. With the exception of 1930, it will be noted
that floods have reached clevation 18,0 messls or mors, every springe
However, between May 15 and December 1 only twice has the peak of an&

flood reached elevation 20.0 m.s.i. as follows:

Date Elevation of High Water
November 8, 1927 29,2
Septenber 23, 1938 7 Z5.L

Consideration of this matter including a study of the flash floods which
-occur throughout the year on Park River leads to the conclusion that
protection of the construction work to elevation 2640 mesels will prob-
ably be sufficient. Tﬁe contractor will be responsible for all damage

. by floods to elevation 26.0 while the Government will be responsible for
demage by £loods which may exceed elevation 26,0: ‘+the contractor being
required to repair all such damage at contract ﬁnit pricess It is pro-
posed to have the work carried out approximetely in accordance with the

following construction table:
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1 ’ A e Daily rate °*

Designation  :Quanbity :Time limit  *No. of :of construc~:Remarks
tCues Yde ‘of Operation ‘working‘tion 3
& 3 _ i days  *  Cue ydse

Common Excavatien

. e aw

2150 c.y.fSept, 15 - Sep-b.223 7 % 310 cuye

87 c.y.%Sepb. 23-Sept.30:: T ¢ 13 caye
- .

1150 CeYet

Beclkfill 11800 coyetOcts 16 ~ Ocb, 23 7

Rock Exoavation

s #s aw gy o0l e

Conerets in Sub-
structure, eto,

o ee ek

Cote 2 = Oct 12 10 L5 coye ¢

160 cvys  *

LTI T

+
.

* e we =

Structural Steel :
construction : none : —

Wooden superstruc~

s er ea

ture : Novs 12
Installation of @ H : H
eguipment H P Nove 12 : :
Job completed 3 ¢ Nove 16 1

Ee INSTALLATION OF EQUIPMENT. « The installation of the electrical

end mechenical equipment will be completed within the 60 days allowed
for the construction of the sbtation.

F. INSPECTION AND TESTS. =~ Field inspection of all portions of

the comstruction work will be made. Progress reports including log of
work accomplished and of the number of workers on the job will be made.
Field and 1aboratofy tests of concrete and other materials will be made

in order to control the gquality of the work,
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IX., SUMMARY OF COST
The total construction cost of the Bushnell Park Pumping Sta-
tion including the inlet conduit énd mechenical equipment has been es-
timated to be $L1,900, including 15 percent for engineering and 10
percent for contingencies. This amount has beén distributed as follows:

(1) Pumping station:

8+ Conoreto fedtures $ 23,100

be Superstructure 1,300

ce Miscellaneous 1,500

& 28,900

(2) Mechanical equipment 13,000
TOTAL $ L1,900

(1) a2« = The "conerete features" consist of intake structure and founda-
tion of pumping station.

(1) be - "Superstructure’ consists of the complete wooden building above
the operating floore.

(1) co = "Miscelleneous" items are common excavation and backfill, mis=
cellaneous iron and steel, trash racks and other items not included in

(1) a above.

(2) = "Mechanical equi;pment" consists of pump, gas engine, gear unit, valves

and piping and miscellancous 1ltemse
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